Introduction: Atrial fibrillation is characterized by uncoordinated atrial activity with consequent deterioration of mechanical function. Patients have 5 times more risk for stroke. These stokes are more severe, more disabling and have a more frequent fatal outcome.
Introduction
Atrial fibrillation is characterized by uncoordinated atrial activity with consequent deterioration of mechanical function. 1 It is one of the most common cardiac arrhythmias, responsible for one-third of hospitalization due to heart rhythm disorders. The estimated prevalence of atrial fibrillation is 0.4-1% in the general adult population, and in the United States 2.2 million people have verified atrial fibrillation. 2 The prevalence increases to about 6% in patients at the age of 65 years and older and up to 10% in patients at the age of 80 years and older. 3 They have a 5 times greater risk of stroke and it is estimated that about 25% of all strokes in elderly is the consequence of atrial fibrillation. 4 These strokes are more severe, resulting in more frequent immobility of patients than in strokes of other etiology , and they more often result in the death of the patient. 5 In accordance with the nature of these events, strokes associated with atrial fibrillation represent a large economic burden of approximately $8 billion annually. 6 The risk of stroke increases from 1.5% for patients aged 50-59 year to 23% for those aged 80-89 years. 7 Several prospective randomized studies have demonstrated a benefit of oral anticoagulant therapies in the prevention of stroke in patients with atrial fibrillation (AFASAK (Petersen, Boysen et al., 1989) , BAATAF, SPAF III (SPAF-III-Trial-Investigators 1996), EAFT Atrial-Fibrillation-Trial-Investigators 1993). 8 Risk of stroke can be reduced by about 68% with anticoagulants that are vitamin K antagonists. 9 Oral anticoagulants, either vitamin K antagonists or non-vitamin K antagonists (NOAC), effectively reduce thromboembolism associated with atrial fibrillation and, in the long term, oral anticoagulant therapy is recommended for all patients with atrial fibrillation. 10 Despite the proven benefit and strong desire of patients to prevent stroke, insufficient and improper use of these medications remains a significant problem. Only 20 to 58 % of patients who should receive anticoagulant therapy actually receive one, 11 and 30-50% of them stop taking medications within 12 months. 12 Inadequate use of medication is partly a consequence of the concern of doctors and patients due to the bleeding caused by these medications. Some patients are not able to take anticoagulant medications due to the inability to perform regular laboratory control of INR, while others can't afford NOAC medications. 13 The occurrence of new anticoagulant medications, such as direct thrombin inhibitor (dabigatran) and direct oral phosphor factor Xa inhibitor (rivaroxaban, apixaban ), which act rapidly, have a stable dose-bound anticoagulant effect, with only a few relevant drug interactions between medications and without the constant need to monitor laboratory values, has significantly contributed to the more frequent administration of oral anticoagulant therapy in patients with atrial fibrillation. 14 Serbian Association for Atrial Fibrillation Association (SAFA ), in order to gain a better insight into the treatment of atrial fibrillation in the Balkans, has conducted a prospective quarterly study in 7 Balkan countries, Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Montenegro, Romania and Serbia, covering 2712 patients.
The results showed that the quality of oral anticoagulant therapy is still very poor, and that additional efforts are needed to establish a more systematically scientifically proven approach in selecting therapy with the goal of obtaining maximal benefit and minimizing the risks associated with the use of oral anticoagulant therapy and achieving better treatment outcome. 15 
Aim of the Study
The aim was to examine the relationship between atrial fibrillation as risk factor and ischemic stroke.
Patients and Methods
A prospective cohort study was conducted at the Clinic of Neurology of the UCC of the Republic of Srpska in the period from January to March 2017. The study included 138 patients who survived an ischemic stroke, and atrial fibrillation was identified as a risk factor. The inclusion criterion was a CT-certified ischemic stroke. The noninclusion criterion was the absence of specific changes on CT and verified intracranial hemorrhage. The severity of stroke for each patient on admission and discharge was assessed by the National Institutes of Health Stroke Scale, and the disability degree by the RANKIN scale. NIHSS scale is a neurological instrument for the objective assessment of stroke severity. It consists of 11 questions related to motor and sensory capabilities of patient, each scored from 0 to 4. For each item 0, it indicates a normal or orderly function, while a higher score indicates a degree of disability. The minimum score is 0, while the maximum score is 42. According to the NIHSS scale, the severity of the stroke is determined so that score 0 indicates the withdrawal of stroke symptoms, the score of 1-4 indicates a mild stroke; the score 5-15 is a moderate stroke, from 16-20 moderate to severe, and from 21-40 severe stroke. The degree of disability was assessed with the use of a modified Rankin scale. It consists of 6 degrees of disability, where 0 is the absence of a deficit, while death is 6th degree.
After the admission to hospital treatment, all patients were examined by the cardiologist, and atrial fibrillation was verified by analyzing the ECG record. Statistical data processing was performed in the software package IBM SPSS Statistics 21. From descriptive statistics, frequencies and percentages, minimum and maximum values, arithmetic mean and standard deviation were calculated. Additionally, the distribution of average values of numerical variables in the sample is presented graphically. Relations between categorical variables were tested using a chi square test, with Yates' correction for continuity for matrices 2 x 2. The investigation of the significance of differences between RANKIN and NIHSS scores on admission and discharge was done by t-test for paired samples. The differences of the scores in relation to other categorical variables were tested with the t-test for independent samples or ANOVA, depending on the characteristics of the categorical variable. For the margin of statistical significance, a confidence interval 0.05 was taken. Approval of the Ethical Committee of the UCC was obtained, and all patients signed an informed consent before taking part in the study.
Results
The sample consists of 138 patients classified in two groups. The first group consists of patients with the ischemic stroke without atrial fibrillation and the other with atrial fibrillation. The sample is relatively genderbalanced, with 55.1% male and 44.9% female patients. As for the age structure, the sample is categorized into three groups. The first group, 30-49 years, in which there were 7.2% of patients, the second group, 50-79 years, with the largest proportion of patients at 63.8% and the group with patients over 80 years of age with 29% of patients. There were 52, that is 37.7% patients out of total number of patients with atrial fibrillation.. Atrial fibrillation is slightly more pronounced in females than in female (46.8%) than in male patients (30.3%). Although this difference has not reached statistical significance, it can be said that the reliability value is at its very margin (χ2 (1, N = 138) = 3.29, p = 0.07). As for the age of patients, this disease is most common in the elderly group of patients (57.5%), significantly higher in the middle group (32.9%) and not registered in the youngest group of patients at all. The registered relationship between the age of patients and the incidence of atrial fibrillation is statistically significant (χ2 (2, N = 138) = 13.57, p <0.01).
In terms of RANKIN score on admission and discharge, the average value on the admission is 3.51 (SD = 1.49), where the minimum value is 0, and the maximum 5. The average RANKIN score on the discharge is 3.00 (SD = 2.07), that is, the minimum value is also 0 and the maximum value of 6. The results of the t-test for the paired samples suggest that, between the admission and discharge, a statistically significant decrease in the score has appeared (t, 137, N = 138) = 4.00, p <0.01).
Since the average values themselves do not speak much about the individual values in the sample, the distribution of the results is presented graphically in Picture 1. We see that 50 respondents had a value 5, 31 respondents value 4, and a somewhat lower number of subjects had values from 1 to 3. Only 3 respondents had a value 0. On discharge, the situation is largely changed. Even 21 respondents had value 0, suggesting that at least 18 respondents had fully recovered. The growth of the number of respondents with values 1 and 2 as well as the fall in the incidence of higher values (3, 4 and 5) is noticeable. At the same time, 22 patients with grade 6 appeared which refers to a fatal outcome during treatment. If we excluded patients who died from the analysis, we would have a significantly lower average score on discharge, which would allow us to conclude that in surviving patients there has been a significant decrease in the average RANKIN score during the treatment.
Picture 1. Distribution of Average Vaules of Rankin Score on Admission and Discharge
In the case of NIHSS score, the average value on admission was 9.80 (SD = 7.51), with a minimum value 0 and a maximum 40, while on discharge, the average was 11.75 (SD = 14.25), with a minimum value 0 and maximum 42. The difference in the value on admission and discharge is at the margin of statistical significance (t (137, N = 138) = -1.95, p = 0.05). The fact that the average NIHSS score was higher on discharge may lead to the wrong conclusion that during the treatment, there was no recovery of patients, so for this reason we will present the distribution of results in the sample below, and graphically depict it in Picture 2. On admission, there were 4 registered respondents with NIHSS score 0 indicating the absence of stroke symptoms, while the majority of respondents was located in the range of 1 to 15 (milder and moderate stroke), a slightly smaller number in the range of 16 to 20 (moderate-severe stroke), and the smallest number (total of 11) in the range from 21 to 42 which refers to a severe stroke. On discharge, we see a significant change of scores in the sample. The number of patients without symptoms increased to 15, suggesting that at least 11 patients were recovered according to the NIHSS scoring criteria. In addition, there was a growing number of patients with low scores indicating weaker symptoms of stroke, and the number of scores on the scale that indicate moderate to severe symptoms was reduced. Here, as in the case of distribution of RANKIN scores on discharge, we see that 22 respondents with a maximum score of 42 appeared, which refers to a death outcome during treatment. It is clear that this growth in the number of respondents with extreme values on the scale significantly influenced the average value, and that by excluding the deceased patients, there would be the reduction of the average NIHSS score during treatment in patients who survived. Since we have previously found that patients who died during the treatment received the maximum RANKIN and NIHSS rates for release, it is clear that the very average value of these scans is directly related to patient mortality. In this regard, when examining the relationship of these values with socio-demographic variables and the presence of atrial fibrillation, the mortality of the patient would have the role of a confounding variable and could lead us to the wrong conclusions. For this reason, when examining the connection with the mentioned variables on discharge, only patients who did not died during treatment were taken into analysis.
From Table 1 . we see that in patients with atrial fibrillation, there were consistently higher values of RANKIN and NIHSS scores, both on admission and discharge. This difference, however, reached a statistical significance only in the case of RANKIN score on the admission (t (136, N = 138) = 2.48, p <0.05).
In female patients, there were consistently higher values of RANKIN and NIHSS scores, both on admission and discharge. These differences were statistically significant in the case of the RANKIN score on the admission (t (136, N = 138) = 2.65, p <0.01) and discharge (t (114, N = 138) = 3.09, p < 0.01), as well as in the NIHSS rate on discharge (t (114, N = 138) = 2.49, p <0.05), while the difference in NIHSS was at the margin of statistical significance.
We see that the RANKIN and NIHSS scores on the admission and discharge were consistently highest in the oldest group of respondents, and that those values decreased over the years, and all registered values were statistically significant at p <0.01, as shown in Table 2 .
During the treatment, 22 patients or 15.9% of the total sample died. The results of the chi square test suggest that there was not a statistically significant relationship between the mortality of patients and their gender or age. In terms of gender, mortality was slightly more common in male (19.7%) than in female respondents (11.3%). Registered differences in mortality in relation to the age of patients were somewhat more pronounced, so in patients older than 80 years, death was recorded in 27.5% of patients, while in the younger group, deaths occurred in 10% and 11.4% of respondents. The difference in mortality in relation to age was at the very margin of statistical significance (χ2 (2, N = 138) = 5.63, p = 0.06), and no mortality associated with the presence of atrial fibrillation in patients was registered.
Since it is known that the mortality of the patient affects the very score of these scales on discharge, in the analysis of the potential correlation of the frequency of fatal outcome with the scales, only the values on admission were used. Also, in order to fulfil the prerequisite for applying the chi square test, the values on these scales were ranked in three categories.
The results of the chi square test suggest that there was a statistically significant relationship between the mortality of patients and NIHSS score on admission (χ2 (2, N = 138) = 11.41, p <0.01). The mortality rate was registered in 34.5% of patients who scored a score above 15 and ranked in the group of patients with moderate-severe or severe stroke, while in patients with moderate stroke (NIHSS 5 -15) mortality was present in 14.9%, and only 4.8% patients with mild stroke. As for the RANKIN score, the same tendency of the mortality rate was registered, where mortality was more frequent in higher scores registered on admission, and the tested link was at the margin of statistical significance (χ2 (2, N = 138) = 11.41, p <0.01 ).
Discussion
Our study has shown the importance of atrial fibrillation as a risk factor for the emergence of ischemic stroke.
The results indicate a slightly higher incidence in female population and in the population of patients over the age of 80. Furthermore, the results show higher scores on NIHSS and Rankin on admission, which indicates that patients with atrial fibrillation have a severe stroke. These results are in correlation with the results of the studies that have been carried out so far and do not deviate from them to a greater extent. Although our study did not show a significant relationship between atrial fibrillation and higher fatal outcome in patients, found in other studies, the results again show that mortality was slightly higher in male population and was correlated with the height of NIHSS and Rankin score on admission. The asymptomatic nature of atrial fibrillation, as well as the severity of complications of its inadequate treatment, suggests that greater effort is needed for its early detection and the introduction to therapy. Considering that a large number of patients still remain undiagnosed, and those who have been diagnosed often do not receive adequate therapy, as indicated by our results as well, it is evident that new models of approaches in public health need to be developed to overcome these problems. The emergence of new anticoagulant medications has significantly reduced the resistance to the introduction to this therapy, which was formerly present due to the high risk of bleeding, inability of adequate laboratory monitoring of INR values, and the maintenance of the same in reference values. For now, only one medication from the NOAC group has been registered in our area and its price is still quite high, which is a significant limiting factor for prescribing this therapy, and therefore a better control of atrial fibrillation as a risk factor, especially in older population, which is also visible in our results. In our everyday practice, there are missed opportunities to prevent stroke and our previous failures in improving and implementing prevention strategies should serve as a motive for further work in order to minimize the number of strokes and its consequences.
Conclusion
From our study, it is evident that higher rates of NIHSS and Rankin score on admission, and particularly on discharge, indicate that patients with atrial fibrillation have a severe stroke, followed by a greater degree of disability. The recovery of stroke patients with this comorbidity is significantly more difficult and slower in relation to patients without atrial fibrillation. New and larger studies are needed to demonstrate a more significant role of atrial fibrillation in the fatal outcome of patients with ischemic stroke. Timely detection and introduction to an adequate therapy can significantly reduce the risk of stroke as well as the consequences of already formed stroke.
